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Abstract— This descriptive research explores the management and operation practices of PHilMech’s 
Fluidized Bed Dryer as to challenges, efficiency and impact on its beneficiaries. The findings of the study 
reveal that the respondents adhere to prescribed guidelines for the administration and operation of the 
PHilMech Fluidized Bed Dryer, employing explicit, written, easily understood, and enforceable operational 
policies and procedures. Most of them have assimilated the knowledge acquired through several training 
programs, as new competencies need to be developed among farmers, particularly those who are introducing 
machinery. This will enable them to optimize the economic benefits derived from their equipment. There are 
ongoing challenges in the operation and management of the system that must be resolved to prevent future 
issues and ensure the system's continued functionality. Furthermore, it is imperative to implement 
mechanized drying technologies to mitigate postharvest losses and alleviate the labor-intensive and 
monotonous nature of the drying process. Extensive research has demonstrated the effectiveness and 
beneficial outcomes of utilizing the fluidized bed drying system, including a reduced drying period for a 
harvested rice paddy, decreased operating and labor expenses, and a diminished reliance on the laborious 
and labor-intensive sun drying method. 


Keywords— Challenges, Fluidized Bed Dryer, Impact on Beneficiaries, Management, Operational 


Practices 


I. INTRODUCTION 


Rice is a staple food for about eighty (80) percent of 
Filipinos and is, therefore, a major item in the consumption 
basket of consumers (Bordey, 2010). It is the single most 
important agricultural crop in the Philippines and a major 
source of income for millions of Filipino farmers. In 
connection with this, several processes were involved in 
rice production from field preparation and planting until 
harvest, milling and storage. On the production side, the 
growth and development of rice production have become 
completely dependent on yield improvements. 
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Rice quality is the major factor affecting its market value. 
Immediately following harvest, rice quality is typically at 
its peak. A primary measure of rice quality is greatly 
influenced by drying. The final quality of rice, that is ready 
to market, is sensitive to all post-harvest processes, such as 
drying, handling, storage, and milling. Accordingly, rice 
drying and storage have the potential to increase harvest 
efficiency and provide more control over grain quality, all 
of which contribute to the overall quality of harvest. In the 
Philippines, sun drying is a traditional drying method for 
reducing the moisture content of paddy by spreading the 
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grains under the sun. According to Rice Knowledge Bank, 
it is the most common drying method in Asia because of its 
low cost compared to mechanical drying. It requires little 
investment and is environmentally friendly since it uses the 
sun as the heat source. However, sun drying tends to be 
labor-intensive and has limited capacity. Temperature 
control is also difficult in this method and grains can easily 
be overheated causing cracked grains which leads to low 
milling quality. It is also not possible to sun dry at night or 
during rain. Drying of harvested rice paddy remains a major 
problem of the Philippine rice production industry 
especially during the wet season when sun drying is not 
always possible. Wet rice paddy deteriorates rapidly, if not 
immediately dried, may result in loss in quality, low price 
and sometimes market rejection. 


Rice Knowledge Bank states that sun drying is the most 
common drying method in Asia because of its low cost 
compared to mechanical drying. It requires little investment 
and is environmentally friendly since it uses the sun as the 
heat source and therefore produces no CO2. However, sun 
drying tends to be labor-intensive and has limited capacity. 
Temperature control is also difficult in this method and 
grains can easily be overheated causing cracked grains 
which leads to low milling quality. It is also not possible to 
sun dry at night or during rain. With this regard, the 
Philippine Center for Postharvest and Development 
Mechanization (PhilMech) started developing a fluidized 
bed drying system in 2012 that aims to boost the production 
yield to provide a better grain drying system for rice 
farmers. The ideal moisture content for palay is 14 percent 
but the prototype tested by PHilMech can dry 20 to 24 tons 
of palay in 10 to 12 hours. The machine uses heat generated 
by a PHilMech-designed biomass furnace or a diesel burner. 
It also has electronic controls that lessen the need for 
laborers to operate. PHilMech is optimistic that many 
farmers’ cooperatives and associations will gain interest in 
using the Fluidized Bed Dryer once it is ready for 
commercialization Based on laboratory drying experiments 
and pilot-scale model results, an initial full-scale prototype 
was developed and tested, and results showed good 
potential for rapid drying of high moisture paddy. The 
prototype needs further improvement to operate reliably and 
viably as a first-stage drying component of a two-stage 
drying strategy recommended for the adoption of rice 
farmer cooperatives and associations (FCAs) in Nueva 
Ecija. Two cooperatives are involved in the testing and 
evaluation process: the Nagkakaisang Magsasaka 
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Agricultural Primary Multipurpose Cooperative in Tabaco, 
Talavera and the Bagong Buhay ng Mabini Primary 
Multipurpose Cooperative in Sto. Domingo, Nueva Ecija. 
The current prototype model has a bigger capacity and once 
commercialized, will be a great benefit to rice farmers as 
much of the drying of their harvests, as the Director IV of 
PhilMech stated in one of his interviews. 


This study specifically intends to: 


1. Identify the Management and Operational 
Practices of PHilMech Fluidized Bed Dryer 
Beneficiaries; 

2. Describe the Challenges Encountered in Batch 
Recirculating Dryers and Fluidized Bed on First 
Stage Drying; and 

3. Describe the Efficiency and Impact of the 
Fluidized Bed Drying System to its Beneficiaries. 


Il. METHODOLOGY 


This study utilized a descriptive research design to describe 
the preparedness (Subia, Mangiduyos & Turgano, 2020) on 
the management and operation practices of PhilMech 
Fluidized Bed Dryer beneficiaries particularly through a 
questionnaire to gather the necessary data needed. A review 
and secondary data gathering were also conducted. Basic 
descriptive statistics such as frequency count and 
percentage were used. The researchers gathered the 
necessary data and information from three of the 
cooperative members in each of the selected beneficiaries, 
namely the Nagkakaisang Magsasaka Agricultural Primary 
Multipurpose Cooperative in Tabaco, Talavera and the 
Bagong Buhay ng Mabini Primary Multipurpose 
Cooperative in Sto. Domingo, Nueva Ecija they were the 
direct beneficiaries based on the set criteria of PHilMech 
and were selected through a combination of desk research, 
written communication, and phone interviews and actual 
visits conducted by the agency. This created a bridge for the 
researcher to gain a broader sense of understanding and 
better insight regarding the matter on-hand. Analysis of the 
result determined the possible recommendations to weed 
out important impressions and how to address the 
challenges and opportunities and the feasibility of using a 
multistage fluidized bed system for complete drying of high 
moisture paddy and identify ways to accelerate the 
promotion and adoption of fluidized bed dryers through 
technology demonstration and training of potential 
adopters. 
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MI. RESULTS AND DISCUSSION 
Table 1. Management and Operation Practices of PHilMech Fluidized Bed Dryer Beneficiaries 


Statement 


Frequency (f) Percentage (%) 


the fluidized bed drying system 


1. Our management team has received training to operate and oversee 6 100 


2. Our operating policies and procedures are clear, written, 6 100 
comprehensible and enforceable. 

3. We inspect the bed drying system before and after use 4 67 

4. Weare regularly and actively engaged in government workshops, 5 83 
seminars, trainings, and other activities. 

5. We avail different programs and support from external institutions 5 83 


(LGU, PHilMech, CDA, DA-RFO and other government agencies) 


Table 1 shows the results from the responses of the 
respondents regarding the management and operation 
practices of the PHilMech Fluidized Bed Dryer. 100% of 
the respondents have received training to operate and 
oversee the fluidized bed drying system; 100% have clear, 
written, comprehensible and enforceable operating policies 
and procedures; 67% inspect the bed drying system before 
and after use; 83% regularly and actively engaged in 
government workshops, seminars, training, and other 
activities; and 83% avail different programs and support 
from external institutions (LGU, PHilMech, CDA, DA- 
RFO and other government agencies). 


The results demonstrate that the majority of respondents 
follow recommended practices when it comes to the 


management and operation of the PHilMech Fluidized Bed 
Dryer. The majority of them have incorporated the 
knowledge they gained from participating in various 
trainings conducted by external institutions. A study 
conducted by Girja Sharan, a professor at the Centre for 
Management in Agriculture at the Indian Institute of 
Management Ahmedabad, stated that effective utilization of 
farm machinery requires more than the transfer of 
information. New skills have to be built among farmers, 
especially those introducing machinery. Moreover, skill 
training will help the beneficiaries to decrease the expense 
of maintenance and use. It will also increase farmer 
acceptance and allow them to get the most out of their 
equipment economically. 


Table 2. Challenges and problems encountered in batch recirculating dryers and fluidized beds on first-stage drying 


Statement 


Frequency (f) Percentage (%) 


troubleshooting, etc.) 


1. The management team lacks training (ex. leadership, operating, 2 33 


adjustments, etc.) 


2. Low acceptability of the system 2 33 

3. Frequent breakdown of the machine (eg: frequent clogging, 3 50 
malfunction, etc.) 

4. The maintenance cost of the system is high (eg: for repairs, 2 33 


Table 2 shows the results from the responses of the 
respondents regarding the challenges and problems 
encountered in batch recirculating dryers and fluidized beds 
on first stage drying. 33% of the respondents stated that the 
management team lacks training (ex. leadership, operating, 
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troubleshooting, etc.); 22% have low acceptability of the 
system; 50% of the respondents experienced the frequent 
breakdown of machines (eg: frequent clogging, 
malfunction, etc.); and 33% experienced high maintenance 
cost of the system (eg: for repairs, adjustments, etc.). 
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Table 3. Efficiency and Impact of the Fluidized Bed Drying System to its Beneficiaries 


with sun drying methods. 


Statement Frequency (f) Percentage (%) 
1. Shortened drying period/drying cycle of grains/rice paddy. 6 100 
2. Lower operating and labor costs. 6 100 
3. Improved grain quality and higher volume of moisture grain. 5 83 
4. Reduction of drudgery and labor-intensive activity associated 6 100 


Table 3 shows the efficiency and Impact of the Fluidized 
Bed Drying System versus the traditional sun drying 
method. 100% of the respondents experienced shortened 
drying period/drying cycle of grains/rice paddy; 100% said 
that using the fluidized bed drying method has lower 
operating and labor cost; 83% has improved grain quality 
and higher volume of moisture grain; and 100% 
experienced reduction of drudgery and labor-intensive 
activity associated with sun drying method. 


The data shows some of the identified impacts of adopting 
the two-stage fluidized bed drying system. The Philippine 
rice industry continues to face significant drying issues, 
particularly during the wet season when sun drying is not 
always possible. If not immediately dried, wet rice paddy 
quickly degrades, leading to a loss in quality, a drop in price, 
and occasionally market rejection. Depending on the 
moisture level of the harvest, drying takes 1-2 days in a 
sunny environment. When it rains, drying takes longer, 
therefore workers must remove the grains from the 
pavement as it dries and bring them back the next day for 
the next round of drying. Therefore, there is a need to 
provide mechanized drying technologies to minimize 
postharvest losses and reduce the labor-intensive drudgery 
of drying (Pontawe, 2013). 


IV. CONCLUSION AND 
RECOMMENDATIONS 


The following conclusions were made based on the results 
and discussions: 


1. The majority of respondents follow recommended 
practices when it comes to the management and 
operation of the PHilMech Fluidized Bed Dryer using 
their clear, written, comprehensible and enforceable 
operating policies and procedures. The majority of 
them have incorporated the knowledge they gained 
from participating in various training as new skills have 
to be built among farmers, especially those introducing 
machinery as this will allow them to get the most out 
of their equipment economically. 


2. There are still minimal issues and dilemmas 
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encountered in the operation and management of the 
system that need to be addressed to avoid problems in 
the long run and to be able to continue the operation of 
the said system. 


3. There is a need to provide mechanized drying 
technologies to minimize postharvest losses and reduce 
the labor-intensive and drudgery of drying as 
significant factors were determined that show the 
efficiency and positive impact of using the fluidized 
bed drying system such as the shortened drying period 
or drying cycle of harvested rice paddy, lower 
operating and labor cost, and reduction of drudgery and 
labor-intensive activity associated with sun drying 
method. 


Based on the findings and conclusions, the following were 
recommended: 


1. PHILMECH, as the implementer, should continuously 
conduct technology awareness and promotion 
simultaneously during the operationalization stage 
such as techno-forum, field day, techno demo and other 
activities in collaboration with LGUs, DA-RFOs and 
other agencies interested in the technology as well as 
the local manufacturer. Awareness and promotion will 
be carried out to raise public knowledge of the 
existence of this technology. In addition to raising 
awareness, this will demonstrate and prepare the 
beneficiaries for the reality (Subia, 2020) of how to use 
the technology beneficially. 


2. PHILMECH, as the implementer, should establish 
linkages and develop exit plans that should be crafted 
in consultation and coordination with the project 
cooperator to make sure that the technology adoption is 
sustainable. This includes regular monitoring and visits 
of PHILMECH to provide general and specific 
assistance and guidance to sustain its use as an 
indispensable facility. 


3. The government should continue to provide funds to be 
allocated to postharvest technologies as through better 
technologies, facilities, and techniques, quality can be 
preserved, lower production and labor cost can be 
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achieved and farmers can sell their commodities at 
higher prices. 
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